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Isolation, identification and characterization of a
chloramphenicol-degrading bacterium

Ke Shi'", Chenlei Guo®’, Xiaodan Ma?, Bin Liang’, and Aijie Wang*?

1 School of Civil & Environmental Engineering, Harbin Institute of Technology in Shenzhen, Shenzhen 518055, Guangdong, China

2 Key Laboratory of Environmental Biotechnology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
Beijing 100085, China

Abstract: Microorganisms are the dominant players driving the degradation and transformation of chloramphenicol (CAP)
in the environment. However, little bacterial strains are able to efficiently degrade and mineralize CAP, and the CAP
degrading pathways mediated by oxidative reactions remain unclear. In this study, a highly efficient CAP-degrading microbial
consortium, which mainly consists of Rhodococcus (relative abundance >70%), was obtained through an enrichment process
using CAP-contaminated activated sludge as the inoculum. A bacterial strain CAP-2 capable of efficiently degrading CAP was
isolated from the consortium and identified as Rhodococcus sp. by 16S rRNA gene analysis. Strain CAP-2 can efficiently
degrade CAP under different nutrient conditions. Based on the biotransformation characteristics of the detected metabolite
p-nitrobenzoic acid and the reported metabolites p-nitrobenzaldehyde and protocatechuate by strain CAP-2, a new oxidative
pathway for the degradation of CAP was proposed. The side chain of CAP was oxidized and broken to generate
p-nitrobenzaldehyde, which was further oxidized to p-nitrobenzoic acid. Strain CAP-2 can be used to further study the
molecular mechanism of CAP catabolism, and has the potential to be used in in situ bioremediation of CAP-contaminated
environment.

Keywords: chloramphenicol (CAP), biodegradation, Rhodococcus sp., metabolic characteristics, oxidative degradation pathway
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Fig. 1 The analysis of CAP biodegradation and mineralization efficiencies using enrichment (A) and the corresponding

microbial community composition (B).
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Fig. 2 Morphology observation (A) and transmission electron micrograph (B) of strain CAP-2.
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Fig. 3 Phylogenetic analysis of strain CAP-2 and related Rhodococcus type strains by neighbor joining approach.
Bootstrap values obtained with 1 000 resamplings are indicated as percentages at all branches. The scale bars represent
0.005 substitutions per nucleotide position.
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Fig. 4 The CAP degradation characteristics of strain CAP-2 under C"N™(A), C'N™ (B), C'N* (C) and C'N* (D) four
nutrient conditions. The characteristics of NH,"-N release (E) and TOC removal efficiencies during CAP degradation

under different nutrient conditions (F). C: free of carbon source. N™: free of nitrogen source. C*: with carbon source. N*:
with nitrogen source.
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Fig. 5 The degradation characteristics of strain CAP-2 using CAP degradation intermediates (as the substrate p-NBZ
(A), p-NBA (B), PCA (C) and the mineralization efficiency of strain CAP-2 on different intermediates (D)).
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Fig. 6 Putative CAP catabolic pathway in Rhodococcus sp. CAP-2.
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